Mississippian Conodonts in Iowa by Anderson, W. I.
Proceedings of the Iowa Academy of Science 
Volume 80 Number Article 8 
1973 
Mississippian Conodonts in Iowa 
W. I. Anderson 
University of Northern Iowa 
Copyright ©1973 Iowa Academy of Science, Inc. 
Follow this and additional works at: https://scholarworks.uni.edu/pias 
Recommended Citation 
Anderson, W. I. (1973) "Mississippian Conodonts in Iowa," Proceedings of the Iowa Academy of Science, 
80(1), 34-38. 
Available at: https://scholarworks.uni.edu/pias/vol80/iss1/8 
This Research is brought to you for free and open access by the Iowa Academy of Science at UNI ScholarWorks. It 
has been accepted for inclusion in Proceedings of the Iowa Academy of Science by an authorized editor of UNI 
ScholarWorks. For more information, please contact scholarworks@uni.edu. 
34 
Mississippian Conodonts in Iowa 
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ANDERSON, W. I. Mississippian Conodonts in Iowa. Proc. Iowa 
Acad. Sci., 80( 1) :34-38, 1973. 
SYNOPSIS: The literature on Mississippian conodonts in Iowa is 
reviewed. Conodont occurrences are noted from the McCraney, 
Prospect Hill, Hampton, Gilmore City, Burlington, Keokuk, War-
The earliest reported occurrence of Mississippian cono-
donts in Iowa was Branson and Mehl's 1941 report describ-
ing conodonts from the Keokuk Formation in Iowa and Mis-
souri. Later, in the late 1940's and early 1950's Walter Young-
quist and his associates published descriptions of Mississip-
pian conodonts from units such as, the Prospect Hill "Sand-
stone," the "Pella Beds," the Burlington Limestone and the 
Wassonville Dolomite. Collinson and his associates at the 
Illinois Geological Survey published reports of Mississippian 
conodonts from several localities in Iowa and Illinois during 
the late 1950's and early 1960's. This work culminated with 
a 1962 publication that proposed a zonal classification of the 
Mississippian of the Mississippi Valley consisting of 17 cono-
dont assemblage zones. These zones were correlated to other 
North American conodont faunas and to the faunas from the 
standard Lower Carboniferous reference sections of Europe. 
A description of the current understanding of Mississippian 
conodont zonation in North America is available in Collin-
son, Rexroad and Thompson's 1971 paper in the Geological 
Society of America Memoir 127. Table l lists these Mississip-
pian conodont zones and indicates which are recognized in 
Iowa. The sections that follow are summarized primarily 
from Collinson and others ( 1971). 
Nomenclature of Mississippian Units in Iowa 
The column of Mississippian Units as recognized by the 
Iowa Geological Survey is shown in Figure 1. The discus-
sion will start with the lowermost unit, the McCraney, and 
work up the column to progressively younger units. A brief 
section has been included on the English River Siltstone be-
cause it has been considered to be both Devonian and/ or 
Mississippian in age. 
English River Formation 
The type locality of the English River Siltstone is in Wash-
ington County. At the type locality the English River does 
not contain any conodonts that are definitely restricted to 
the Mississippian (Klapper, personal communication in Dor-
heim and others, 1969, p. 25). 
House ( 1962) dated an exposure of the English River at 
Burlington in southeast Iowa as Devonian because of the 
presence of late Devonian ammonoids. Collinson ( 1961) and 
Collinson and others (1967, p. 968) reported Upper Devon-
ian conodonts from this locality. 
The Iowa Geological Survey places the Devonian-Mississip-
pian boundary at the top of the English River and below the 
North Hill Group "for mapping, subsurface logging and other 
utilitarian purposes." ( Dorheim and others, 1969, p. 27.) 
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saw, Spergen, St. Louis and Ste. Genevieve formations. These 
conodont occurrences are related to the standard Mississippian 
conodont zones of the Mississippi Valley Region. 
INDEX DESCRIPTORS: Conodont, Iowa conodonts, Mississippian 
conodonts. 
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Figure 1. Nomenclature of Mississippian units in Iowa. 
KINDERHOOK SERIES 
The North Hill Group 
The North Hill Group is recognized as the lowermost 
Mississippian unit in Iowa. The divisions of the North Hill 
Group as recognized by the Iowa Geological Survey are 
shown below: 
(Central Iowa) (Southeast Iowa) 
Chapin Fm. Starrs Cave Fm. 
Prospect Hill Fm. Prospect Hill Fm. 
McCraney Fm. McCraney Fm. 
Mccraney Fm: Conodonts are not abundant in the Mc-
Craney Formation. Scott and Collinson ( 1961) reported that 
they processed over 90 pounds of limestone to recover 33 
conodont specimens. They reported Siphonodella cooperi, Si-
phonodella duplicata, Polygnathus communis, Elictognathus 
laceratus, and Dinodus fragosus from the McCraney Forma-
tion at Burlington, Iowa. They noted that the conodont fauna 
of the McCraney was similar to faunas found in the Prospect 
Hill and Wassonville formations. 
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CONODONTS 
Table 1: North American Conodont Zones (Mississippian) 
(from Collinson and others 1971) 
CONODONT ZONES OF THE CHESTERIAN SERIES 
Gnathodus girtyi simplex Zone 
(Webster, 1969) 
Streptognathodus unicornis Zone 
(Collinson, Scott and Rexroad, 1962) 
Kladognathus-Cavusgnathus naviculus Zone 
(Collinson, Scott and Rexroad, 1962; Rexroad and 
Nicoll, 1965) 
Kladognathus primus Zone 
(Collinson, Scott and Rexroad, 1962; Rexroad 
and Nicoll, 1965) 
Gnathodus bilineatus-Kladognathus mehli Zone 
(Collinson, Scott and Rexroad, 1962) 
Gnathodus bilineatus-Cavusgnathus altus Zone 
(Collinson, Scott and Rexroad, 1962) 
Gnathodus bilineatus-Cavusgnathus charactus Zone 
(Collinson, Scott and Rexroad, 1962) 
CONODONT ZONES OF THE V ALMEYERAN SEHIES 
Apatognathus scalenus-Cavusgnathus Zone 
(Collinson, Scott and Rexroad, 1962) 
Taphrognathus varians-Apatognathus Zone 
(Collinson, Scott and Rexroad, 1962) 
Gnathodus texanus-Taphrognathus Zone 
(Collinson, Scott and Rexroad, 1962) 
Gnathodus bulbosus Zone 
(Thompson, 1967) 
Bactrognathus distortus-Gnathodus cuneiformis 
(Thompson, 1967) 
Bactrognathus-Taphrognathus Zone 
(Collinson, Scott and Rexroad, 1962) 
Bactrognathus-Polygnathus communis Zone 
(Collinson, Scott and Rexroad, 1962) 
Bactrognathus-Pseudopolygnathus multistriatus Zone 
(Thompson, 1967) 
Gnathodus semiglaber-Pseudopolygnathus multistriatus Zone 
(Collinson, Scott and Rexroad, 1962) 
Gnathodus semiglaber-Polygnathus communis carinus Zone 
(Thompson, 1967; Thompson and Fellows, 1970) 
CONODONT Zmrns OF THE KINDERHOOKIAN SERIES 
Siphonodella cooperi hassi-Gnathodus punctatus Zone 
(Thompson and Fellows, 1970) 
Siphonodella isoticha-S. cooperi Zone 
(Collinson, Scott and Rexroad, 1962) 
Gnathodus delicatus-Siphonodella cooperi cooperi Zone 
(Thompson and Fellows, 1970) 
Siphonodella quadruplicata-S. crenulata Zone 
(Collinson, Scott and Rexroad, 1962) 
Siphonodella lobata-Siphonodella crenulata Zone 
(Thompson and Fellows, 1970) 
Lower Siphonodella crenulata Zone 
(Voges, 1959; Sandberg and Klapper, 1967) 
Siphonodella duplicata Zone 
(Collinson, Scott and Rexroad, 1962) 
Siphonodella sandbergi-Siphonodella duplicata Zone 
(Sandberg and Klapper, 1967) 
Siphonodella sulcata Zone 
(Collinson, Scott and Rexroad, 1962) 
Protognathodus kuehni-P. Kockeli Zone 
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Straka ( 1968) reported that conodonts he recovered from 
the McCraney Formation in Washington County resembled 
those described by Scott and Collinson ( 1961) from the Mc-
Craney at Burlington. The Washington County fauna was 
characterized by the presence of Siphonodella cooperi, Si-
phonodella quadruplicata, and Polygnathus communis. 
Prospect Hill Siltstone: The Prospect Hill conodont fauna 
is well known. Thomas ( 1949) recovered conodonts from the 
Prospect Hill Siltstone in Des Moines, Louisa and Washing-
ton counties. Conodonts that Thomas listed as coming from 
the "English River" in Washington County apparently came 
from the Prospect Hill Siltstone. 
Youngquist and Patterson (1949) also describe:i cono-
donts from the Prospect Hill "sandstone" from Des Moines, 
Louisa and Washington counties. 
Collinson ( 1961, p. 107) stated that the Prospect Hill For-
mation contains an abundant conodont fauna closely similar 
to that of the upper Chouteau. 
Straka ( 1968) described the Prospect Hill conodont fauna 
from Washington County and stated that "the conodont fauna 
from the upper Prospect Hill and the entire Wassonville For-
mation closely resembles that of the Siphonodella isoticha -
S. cooperi'' Zone of Collinson and others ( 1962) . 
Anderson (1969, p. 919) listed conodonts from the Pros-
pect Hill from several locations in northern Iowa. This fauna 
is similar to that described by Straka ( 1968). 
Starrs Cave and Chapin: The Starrs Cave (southeast Iowa) 
and the Chapin (north-central Iowa) are shown as the upper-
most members of the North Hill Group by the Iowa Geolog-
ical Survey. 
To my knowledge no conodonts have been reported from 
the Starrs Cave Formation (see also Collinson 1961, p. 108). 
Anderson (1964) processed the Chapin for conodonts and 
reported that unit was barren. 
Hampton Formation: The Iowa Geological Survey recog-
nizes the following members as composing the Hampton 
Formation: 
(Central) 
Iowa Falls Member 
Eagle City Member 
(Southeast) 
Hampton Formation 
Maynes Creek Member Wassonville Formation 
Maynes Creek Member and Wassonville Formation: An:i-
erson ( 1969, p. 919) reported Elictognathus laceratus, Poly-
gnathus, Siphonodella obsoleta, and Siphonodella quadrupli-
cata from the Maynes Creek Member in northern Iowa. 
Youngquist and D:iwns ( 1951) reported a sparse conodont 
fauna from the W assonville Dolomite in southeastern Iowa. 
Their fauna contained specimens of Siphonodella. Straka, 
however, (1968, p. 16) reported that these specimens were 
apparently recovered from strata which are now recognized 
as the Prospect Hill Formation. 
Straka ( 1968, p. 10) reported the following conodonts 
from the Wassonville Formation in Washington County: 
Polygnathus marginata, Elictognathus laceratus, Polygnathus 
longipostica, Polygnathus inornata, Polygnathus communis 
and Siphonodella cooperi. The Wassonville is overlain dis-
conformably by the Burlington Formation in Washington 
County. Therefore, the Kinderhookian is incomplete in those 
areas. 
Eagle City-Iowa Falls Member: Anderson ( 1969, Table 1, 
p. 919) reported small faunas consisting of species of Poly-
gnathus and Siphonodella from the Eagle City and Iowa 
Falls members of the Hampton Formation from three locali-
ties in northern Iowa. Following the reasoning of Thomas 
(1960) he considered the Eagle City-Iowa Falls as facies 
and treated them as one unit. The presence of Siphonodella 
obsoleta in the Iowa Falls lithology was noted as indicat-
ing a correlation of the Eagle City-Iowa Falls member with 
the upper Hannibal-Chouteau of the standard Mississippi 
Valley sequence. Collinson and others ( 1971, fig. 2) recog-
nize three distinct conodont zones within the upper Han-
nibal-Chouteau interval. 
Gilmore City Formation: Little is known regarding cono-
donts in the Gilmore City Formation. In a brief paper given 
at the 1969 Academy of Science Meeting in Ce:iar Falls, Da-
vis and Anderson reported a small conodont fauna from the 
Gilmore City Formation in Pocahontas and Hardin counties. 
The fauna included species of Spathognathodus, Siphono-
della, Polygnathus, Neoprioniodus and Patrognathus. 
No specific identifications were made but the presence 
of Siphonodella was taken as evidence for a Kinderhookian 
age for the conodont fauna. The specimens of Siphonodella 
recovered were poorly preserve:i juvenile forms. Some of 
these specimens have since been lost. 
Anderson (1969, Table 1, p. 919) had previously listed 
Neoprioniodus scitulus and a species of Patrognathus from 
the Gilmore City Formation. These forms were not considered 
to be diagnostic for correlation purposes but since then Klap-
per ( 1971) reported the association of Patrognathus with late 
Kinderhookian species of Siphonodella from the subsurface 
of Kansas and Nebraska. Klapper's study demonstrated that 
a species of Patrognathus (P. andersoni) occurs with Kinder-
hookian species of Siphonodella at localities in Kansas and 
Montana. He concluded that the association of Patrognathus 
andersoni with species of Siphonodella indicated that "P. an-
dersoni is of late Kinderhookian age." 
Patrognathus andersoni occurs in the Gilmore City Forma-
tion at its type locality in Pocahontas County, Iowa (An:i-
derson, 1969, p. 919). This would appear to suggest a late 
Kinderhookian age for the Gilmore City formation. 
OSAGE SERIES 
The Iowa Geological Survey recognizes the following tor-
mations in the Osage Series: 
Warsaw Formation (youngest) 
Keokuk Formation 
Burlington Formation (oldest) 
Workers in other states often include the Warsaw Forma-
tion in the overlying Meramec Series. The Illinois Gee>logical 
Survey uses the term "Valmeyeran Series" for rocks assigned 
to the Osage and Meramec series. 
Burlington Formation: Youngquist, Miller and Downs 
( 1950) published a description of conodonts from a shale 
bed in upper portion of the Burlington Formation of south-
eastern Iowa (Louisa County). This fauna was small, con-
sisting of 30 specimens. 
Straka ( 1968, p. 17) reported a sparse conodont fauna 
from the Burlington Limestone in Washington County, Iowa. 
He noted that "a basal glauconitic layer of the Burlington 
contained an admixed, as well as an indigenous fauna." Con-
odont elements, diagnostic of the Gnathodus semiglaber-Pseu-
do-polygnathus multistriata and Bactrognathus-Polygnathus 
communis Assemblage Zones were recovered from the glau-
conite unit." 
Straka also noted the presence of Bactrognathus distortus 
throughout the "remaining portion of the exposed Burlington 
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strata" in Washington County. This species is characteristic 
of the Bactrognathus-Taphrognathus Assemblage Zone. 
Collinson, Rexroad, and Thompson, ( 1971, p. 378) re-
ported the presence of the Bactrognathus-Polygnathus com-
munis Zone in the Dolbee Creek Member and the lower 
portion of the Haight Creek Member of the Burlington For-
mation. 
The Bactrognathus-Taphrognathus Zone was originally es-
tablished by Collinson, Scott and Rexroad, ( 1962) but the 
zone is now known to be more complex (Collinson and 
others, 1971, p. 378). The zone includes "all but the lower 
few feet of the Haight Creek (middle) Member and all of 
the Cedar Fork (upper) Member of the Burlington Lime-
stone in southeastern Iowa." The zone is bounded below by 
the earliest occurrence of Bactrognathus distortus and above 
by the earliest consistent occurrence of Gnathodus texanus. 
The zone can now be divided into three distinct parts (see 
Collinson and others, 1971, p. 378). 
There is lithologic and faunal evidence for a nonsequence 
at the top of the Burlington Formation in the Mississippi 
Valley. 
Keokuk Formation: According to Collinson and others 
( 1971, p. 381) the Gnathodus texanus-Taphrognathus zone 
"essentially coincides with the Keokuk Formation in the type 
region." Collinson et al., ( 1962, p. 23) listed the character-
istic species of this zone as being Gnathodus texanus and 
Taphrognathus varians. 
Rexroad and Collinson ( 1965) described conodonts from 
the Keokuk, Warsaw and Salem formation of Illinois. Three 
of their 16 collecting localities were in southeastern Iowa. 
Rexroad and Collinson noted that specimens described by 
Branson and Mehl ( 1941) as representative of the Keokuk 
Formation probably came from the Warsaw or Salem for-
mations. According to Rexroad and Collinson "Gnathodus 
texanus dominates the Keokuk collection at 78 percent of the 
fauna. Taphrognathus is next at only 7 percent, and the re-
maining genera are minor." 
Warsaw and Spergen (Salem) formations: These forma-
tions are considered together since they are characterized by 
only one significant conodont fauna (see Rexroad and Scott, 
1965, p. 4). The Taphrognathus varians-Apatognathus Zone 
occurs in the Warsaw, Salem (Spergen) and lower part of 
the St. Louis formations in the Mississippi Valley. The zone 
is recognized by the lowest common occurrence of Taphro-
gnathus. 
The upper limit of the zone is distinguished by the earliest 
common occurrence of Cavusgnathus, the earliest abundance 
of Apatognathus and the latest common occurrence of Taph-
rognathus. Gnathodus texanus is common in the lower half of 
the zone and Neoprioniodus loxus is essentially limited to the 
zone (Collinson and others, 1971, p. 382). 
Rexroad and Collinson ( 1965, p. 4) stated that "in the 
Warsaw, Gnathodus represented 44% of the specimens and 
Taphrognathus 20%; in the Salem (a Spergen equivalent) 
Gnathodus represents 3% and Taphrognathus 58%." 
MERAMEC SERIES 
The Iowa Geological Survey recognizes the following di-




Spergen Formation: The Spergen (Salem) conodont fauna 
was discussed above because of its similarity with the War-
saw fauna. 
St. Louis Formation: The Taphrognathus varians-Apato-
gnathus zone occurs in the lower part of the St. Louis For· 
mation (see Collinson et al., 1971, p. 382). 
According to Collinson (et al., 1971, p. 382) the Apato-
gnathus scalenus-Cavusgnathus zone is well defined and 
easily recognizable. It occurs in the upper part of the St. 
Louis Formation in the central United States. 
Rexroad and Collinson ( 1963) illustrated conodont faunas 
from the St. Louis Formation of Illinois, Indiana and Mis-
souri. They illustrated species typical of the Apatognathus 
scalenus-Cavusgnathus zone. 
This zone is marked at the top of the youngest common 
occurrences of Apatognathus and Spathognathodus scitulus. 
The lower boundary coincides with the earliest common oc-
currence of Cavusgnathus and the youngest occurrence of 
Taphrognathus. Common species within the zone include 
Apatognathus porcatus, A. scalenus, Ozarkodina laevipostica 
and Neoprioniodus tulensis. The upper boundary of this zone 
represents a sharp conodont faunal break and is traceable 
over several states (Collinson et al., 1971, p. 382). 
Ste. Genevieve Formation: The "Pella Beds" of south cen-
tral Iowa are considered to be equivalents of the Ste. Gene-
vieve Formation. The Pella Beds yield an abundant conodont 
fauna which has been described by Rexroad and Furnish 
( 1964). They described a conodont fauna consisting of 25 
conodont species based on more than 5,000 total specimens. 
Correlation of the Pella Formation with the Ste. Gene-
vieve seems likely according to Rexroad and Furnish ( 1964, 
p. 669). They referred the Pella fauna to the Gnathodus 
hilineatus-Cavusgnathus charactus zone of the standard Mis-
sissippi Valley sequence and stated "because the Gnathodus 
bilineatus-Cavusgnathus charactus Assemblage zone strad-
dles the Valmeyer-Chester boundary as it is currently con-
ceived, discussion of Chester versus Valmeyer affinities is 
futile except for the statement that the Ste. Genevieve cono-
dont fauna is sharply different from the underlying forma-
tions of the Valmeyer Series but is closely similar to, if not 
identical with, the conodonts of the overlying Chester Series." 
This is the youngest Mississippian conodont fauna recog-
nized in Iowa. Collinson and others ( 1971, p. 383) place the 
Gnathodus bilineatus-Cavusgnathus charactus Zone in the 
Chesterian Series. 
Summary and Conclusions: 
Six to eight distinct conodont faunas are present in the 
Mississippian rocks of Iowa. These faunas are related to the 
standard Mississippian conodont zones (see Table 1). 
In the interval of time since the establishment of the 
standard conodont zonations, research has demonstrated that 
conodont distribution and occurrence is influenced more by 
environmental conditions than was previously recognized. Al-
so the conodont taxonomy based on individual conodont 
specimens is slowly giving way to a taxonomy based on a 
"restoration" of discrete conodonts into conodont assem-
blages. Future conodont research in these two areas should 
prove to be fruitful. 
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